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APPARATUS FOR SAWING A WORKPIECE 
Cross Reference to Related Applications 
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1 5 Controlled Curve Sawing. 

Field of the Invention 

This invention relates to the field of sawmill machinery and in particular to an 
20 apparatus for sawing a workpiece, the apparatus including a pair of independently laterally 
actuable chipping heads upstream of a sawing machine to provide for the recovery of a short 
side board from a workpiece. 

Background of the Invention 

25 

In most sawmills a cant is fed into a gang saw either top first or butt first. 
Chipping heads square the sides of the cant, which then is guided toward the saws by a series 
of upstream hold down rolls and a single pair of anvils. These anvils are positioned 
immediately downstream of the chipping heads, in a fixed spaced apart relationship on either 
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side of the cant. The fixed anvils, the chipping heads and the saws are positioned for optimal 
board recovery from the cant according to instructions from an optimizer. Due to the fixed 
positioning of the anvils, the chipping head can not be positioned into the cant which results in 
excessive amounts of chipping when cants are fed butt first or for example when they have 
5 flares or bulges along their length. 

The fixed anvils are spaced apart to provide a minimal clearance for through- 
passage of the cant. However, when asymmetric chipping loading occurs on one side of cant, 
for example when the chipping knives impact a side of the cant where more chipping is 
10 required, this loading results in the cant being moved laterally toward the opposite anvil. 
Further, the upstream hold down rolls are generally closely linearly spaced along the feed line 
of the cant. When a cant has traveled downstream past the last hold down roll it will be 
supported only by the fixed anvils. Asymmetric chipping loads may cause the cant to deflect 
laterally away from the optimizer's optimized board recovery solution. 
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Summary of the Invention 


In one embodiment, the present invention includes a pair of independently 
laterally actuable chipping heads upstream of a pair of associated combination anvils/chip 

20 chutes (or deflectors) hereafter collectively referred to as anvils and live press rolls positioned 
on each side of a cant. The chipping heads open opposite faces of the cant. The anvils and 
press rolls guide the cant toward and through the gang saw. The anvils and press roll are 
positioned adjacent to saws and immediately downstream from the chipping heads. The pair 
of anvils and the pair of press rolls on each side of the cant are independently movable by 

25 actuation of a linear positioner toward or away from the sides of the cant and are 
independently movable with respect to the associated chipping head. The linear positioner 
may translate them linearly laterally or pivot them about the axes of rotation of the chipping 
heads. The chipping heads anvils and press rolls follow a path according to an optimized cut 
path determined by an optimizer. The press rolls are brought into firm contact with the sides 
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of the cant as the cant travels toward the saws so as to resist asymmetrical chipping forces on 
the cant, which tend to deflect the cant from the optimized cutting solution. Since the press 
rolls are live and positioned adjacent to the saws, the trailing end of the cant is better stabilized 
and the lateral unsupported distance on the cant is markedly reduced thereby allowing shorter 
cants to be processed. 

The chipping heads and saws may be skewed and translated relative to the 
infeed direction so as to follow the curve of the cant. The chipping heads may be moved out 
away from the faces being formed by the chipping heads so as to keep the cutting forces equal 
at the butt or in the event of a bulge or flare in the thickness of the cant, and so that a side 
board may be created in the instance where the butt, bulge or flare is substantial enough to 
contain enough material in thickness and length to create the extra side board. 

In one embodiment the apparatus according to the present invention is a curve 
15 sawing gang which includes an opposed pair of selectively translatable chipping heads co- 
operating with the articulating curve sawing gang saw cluster wherein the chipping heads are 
mounted to, and selectively translatable in a lateral direction relative to the long axis of the 
workpiece. A further embodiment of the apparatus according to the present invention includes 
an opposed pair of selectively translatable chip heads co-operating with the articulating curve 
20 sawing gang cluster wherein the chip heads are mounted and separately selectively translatable 
in a lateral direction relative to the long axis of the workpiece in front of, and separate from, 
the gang saw arbor and carriage. 
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In summary, the present invention may be characterized as an apparatus for 
sawing a workpiece where the apparatus includes a transport conveyor for moving the 
workpiece downstream along a path through a plurality of stations. The plurality of stations 
may include a workpiece scanning station including sensing means for sensing the dimensions 
of the workpiece and processing means associated with the sensing means for analyzing the 
sensed dimensions provided by the sensing means and providing apparatus control instructions. 
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The plurality of stations may also include a chipping station downstream of the scanning 
station including a pair of chipping heads mounted in laterally opposed relation on either side 
of the path on lateral translation means for selectively controllable lateral translation of the 
chipping heads relative to the transport conveyor. The plurality of stations may further include 
cutting station such as a sawing station downstream of the chipping station, the sawing station 
including a cutting tool such as a gang saw, that is, an array of circular saws mounted on a 
common shaft. The cutting tool may be rotationally movable about a pivot axis relative to the 
path. The axis is in what may be called the geometric center of the machine but not necessarily 
vertically below the feed path of each cant. Means are provided for independently actuating 
the lateral translation means. The processing means controls the independent actuation of the 
lateral translation means in accordance with the apparatus control instructions. 

In the chipping station each chipping head is independently and actively 
laterally translatable so that at least one of the chipping heads is laterally translatable inwardly 
and outwardly relative to the workpiece when the workpiece is between the pair of chipping 
heads so as to recover a side board from a portion of the workpiece having a width larger than 
adjacent portions of the workpiece. 


20 
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For curve sawing applications, that is, for curve sawing a workpiece into parts 
of desired dimensions where the workpiece has non-uniform original dimensions, the gang saw 
may be pivotally movable relative to the transport conveyor to vary the position of the gang 
saw relative to the workpiece being carried by the transport conveyor past the gang saw and 
along the path. The apparatus then further includes means for moving the gang saw with the 
processing means controlling actuation of the means for moving the gang saw in accordance 
with the apparatus control instructions. In one curve sawing embodiment the pair of chipping 
heads and the gang saw are mounted on a support frame for simultaneous pivotable movement 
of the pair of chipping heads and the gang saw whereby the pair of chipping heads and the 
gang saw are both commonly pivotally moveable relative to the transport conveyor to vary the 
position of both the pair of chipping heads and the gang saw relative to the workpiece being 
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carried by the transport conveyor and along the path. The pair of chipping heads, the gang saw 
and the arbor are movable linearly across the infeed path and are pivotally mounted so as to be 
simultaneously rotationally movable relative to a base and the path. This addresses the 
situation wherein, although the side press rolls when engaged provide intermediate drive and 
5 support between the infeed and outfeed hold down rolls, they do not assist in the event that a 
"no decision" is returned from the optimizer. The "no decision" causes the chip heads, anvils 
and press rolls to all withdraw from engaging the workpiece. In that event, the distance 
between the infeed and outfeed hold down rolls is too great for a short workpiece since the 
larger chip head and anvil roll has increased the distance between hold down rolls. The 

1 0 solution is to mount the chip heads and anvils on the infeed separate from the saw box and add 
a narrow hold down roll between the chip heads and saws for use when a "no decision" 
workpiece is encountered. A side benefit of this is that the "dead zone" comprising the 
longitudinal distance from the start of the chip heads to the tail of the saws is roughly halved. 
Thus the chip heads can set for the next workpiece while the saws are still cutting in the last 

15 workpiece, making for shorter cant gaps and higher piece counts. Additionally, an 
intermediate hold down roll may be provided to engage the workpiece between the chipping 
heads and the saws. 

In one embodiment of the present invention a pair of press rolls are mounted 
20 with one press roll on either side of the path and between the pair of chipping heads and the 
sawing station. Each press roll is selectively laterally translatable on press roll translation 
means according to the apparatus control instructions so as to counter asymmetric lateral 
chipping forces of the pair of chipping heads asymmetrically operating on the workpiece, 
whereby lateral translation of the workpiece relative to the transport conveyor is inhibited. A 
25 pair of anvils may also be provided, each mounted in relation to the press rolls, one anvil per 
press roll on either side of the path and between the pair of chipping heads and the pair of press 
rolls. The pair of anvils are laterally translatable simultaneously with lateral translation of the 
pair of press rolls. Each press roll may also be pivotally mounted on a press roll pivot means, 
such as a rigid frame, bracket or member, for pivoting of each press roll about an axis of 
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rotation of a corresponding chipping head simultaneously with the lateral translation of each 
the press roll. The corresponding anvil may also pivot about the same axis of rotation. 
Alternatively the press roll may translate linearly and be connected to the anvil that pivots 
about the chipping head axis. 

5 

The method according to the present invention of forming a workpiece into 
sectioned parts using a pair of laterally translatable chipping heads and, downstream, a cutting 
device of the type having a plurality of rotatable cutting members mounted for rotation on a 
common axis which is movable and including workpiece transport means for moving the 

10 workpiece from a starting position to a final position along a path which extends first past the 
chipping heads and then past the cutting device, includes the steps of: passing the workpiece 
from the starting position through a scanning position; scanning the workpiece with a detection 
device to determine dimensional information of the workpiece; sending the dimensional 
information to a computing device which analyzes the dimensional information and calculates 

1 5 a cutting solution for the scanned workpiece; passing the workpiece from the scanning position 
toward the chipping heads and the cutting device while orienting the workpiece for movement 
through the chipping heads and the cutting device substantially along a linear axis of 
movement; engaging the workpiece with the chipping heads and subsequently with the cutting 
device by passing the workpiece past the chipping heads and the cutting device while actively 

20 controlling the rotational position of the cutting device about the common axis of the cutting 
device relative to the workpiece, both of which in accordance with the cutting solution so as to 
cut a side board from laterally wider portions of the workpiece; and transporting the workpiece 
and sectioned parts from the cutting device. 

25 Brief Descr iption of the Drawing s 

Figure 1 is a plan view illustrating prior art chipping heads and anvils. 
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Figure la is a plan view illustrating the commencement of chipping and sawing 
of a curved cant in the curve sawing gang according to the present invention. 

Figure lb is an enlarged portion of Figure la. 

Figure lc is a schematic representation of a typical sawing system including the 
apparatus according to the present invention. 

Figure 2 is a plan view illustrating the chipping heads of Figure la adjusting 
outwardly to recover a short sideboard. 

Figure 2a is an enlarged portion of Figure 2. 

Figure 3 is a plan view illustrating the chipping heads of Figure 2 adjusting 
inwardly at the end of a short sideboard. 

Figure 3a is an enlarged portion of Figure 3. 

Figure 4 is a plan view illustrating the chipping heads of Figure 3 at the 
conclusion of the chipping solution. 

Figure 4a is an enlarged portion of Figure 4. 

Figure 5 is a plan view illustrating the curve sawing gang of the present 
invention and in particular the actuating mechanism of the live press rolls adjacent to the saw 
arbor. 


Figure 6 is a side elevation diagrammatic view of an infeed and outfeed transfer 
sandwiching a chipping head, press roll and double arbor gang saw therebetween. 


Figure 7 is a side elevation view of an assembled curve sawing gang 
incorporating chipping heads according to the present invention commonly mounted with a 
gang saw on a curve sawing box. 

Figure 8 is a side elevation view of an assembled curve sawing gang 
incorporating chipping heads according to the present invention mounted separately from the 
gang saw for independent movement of the chipping heads relative to the gang. 

Detailed Description o f Embodiments of the Invention 

With reference to the drawing figures, wherein similar characters of reference 
denote corresponding parts in each view, as seen in Figure 1, in the prior art a curved cant 10 
was fed between anvils 12 located adjacent the sides 14 of the cant, for accurate infeed to 
arbor-mounted saws 16 mounted on splined arbor 16a. Anvils 12 may be mounted 
intermediate of, or between upstream chipping heads 18 and downstream saws 16. In a curve 
sawing application, saws 16 are selectively positioned relative to the cant 10 by slewing 
(lateral translation) and skewing (pivoting relative to the infeed direction) of the arbor or arbor 
supporting frame or carriage according to instructions from an optimizer for optimized 
recovery of boards from cant 10. Such curve sawing is described in our previous patent 
applications, particulars of which are provided above, from which this application claims 
priority, all of which prior patent applications being incorporated herein by reference. 

In the prior art anvils 12 are mounted a fixed distance apart. Such fixedly 
positioned anvils may be spaced apart a distance slightly greater than the width of cant 10 
downstream of the chipping heads to provide minimal frictional engagement between the 
anvils and the faces 14a formed from sides 14. As knives 18a of chipping head 18 impact 
sides 14 of cant 10, asymmetric chipping loading can occur. For example, dissimilar chipping 
depth or wood density occurring on one side of cant 10 results in knives 18a impacting with 


8 


greater lateral force, resulting in lateral movement of cant 10 toward the opposite anvil. This 
movement results in the cant being moved slightly out of the optimized path. When cants are 
fed butt first toward saws 16, the chipping head 18 may not be moved laterally relative to the 
cant, for example, may not be positioned inwardly without conflict with anvils 12. The lack of 
5 actively controlled lateral movement of the chipping heads to relieve chipping forces or to 
accommodate bulges, flares and butts, for example so that a side board cannot be recovered, 
results in inefficient wood recovery from the cant. 

In the embodiment of the present invention illustrated in Figures la onwards, 
10 which although not intending to be limiting is also a curve sawing apparatus, chipping head 18 
may be mounted slightly upstream from saws 16 sufficient to permit mounting of live that is 
actively translatable press rolls 20 between anvils 12' and saws 16. Anvils 12' and press rolls 
20 on either side of cant 10 are independently and selectively translatable laterally toward or 
away from, that is inwardly or outwardly of, the sides 14a of cant 10 by the operation of linear 
15 positioner 22. Press rolls 20 operate independently from chipping heads 18. Linear 
positioners 22 position the press rolls so to follow the prescribed optimized path, according to 
an optimized solution from the optimizer, of chipping heads 18 and saws 16. Linear 
positioners 22 cause both anvils 12' and press rolls 20 to pivot about centers A, that is, about 
the axes of rotation A of chipping heads 18, allowing press rolls 20 to be moved into firm 
20 contact with the sides 14a of cant 10, thereby inhibiting lateral deflection of cant 10 due to 
asymmetric chipping loading. Chipping heads 18 and saws 16 are driven, that is rotated, in the 
direction of travel B of cant 10. Press rolls 20 are driven. The use of a driven press roll 
controls the velocity with which the boards sawn from cant 10 exit saws 16. 

25 As stated above, asymmetric chipping loads may cause cant 10, more often the 

trailing end 10a, to move sideways, that is, laterally in direction C relative to the infeed 
direction B of the cant on infeed conveyor 24. As seen in Figure 6 and in the more detailed 
illustration of Figure 7, in the prior art once trailing end 10a of the cant is downstream of the 
last infeed hold down roll 26, that is the third hold down roll in Figure 6, in the absence of the 
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intermediate rolls 20 according to the present invention, the cant relies on support from the 
outfeed hold down rolls downstream of the saws, in particular the fourth hold down 28 roll, 
hold down in Figure 6 as being the closest hold down roll downstream from hold down roll 
26. As hold down roll 28 may be some distance away from hold down roll 26, asymmetric 
chipping loads may cause the cant to deflect away from the greater load and thus the cant does 
not follow the solution as prescribed by the optimizer with consequent recovery loss. The 
mechanics of this are as follows: In the prior art the anvils 12 behind, that is, downstream of 
the drum chip heads 18 have only very short parallel faces and conventionally some clearance 
is allowed between the anvils and the cant for functional reasons. The remainder of the faces 
on the anvils are angled outwardly from the cant to allow clearance for curved solutions. 
When one chip head is doing more work than the other, this head moves the cant at each knife 
impact to take up the clearance allowed on the short parallel part of the opposite anvil. As 
each succeeding knife impacts the cant, the cant slowly translates laterally over, an estimated 
.020 inch per knife impact, which at a chip length of for example seven eighths of an inch, will 
result in a movement of about one quarter inch per foot. 

As also stated above, another drawback of the use of fixed anvils is that the 
chip heads cannot set in when cants are fed butt first. For cants that are fed top first, the 
optimizer recognizes a short length board on the outside of one or both sides of the cant and 
will move out to a new width to make such a short board. In addition this procedure chips 
away a long feathered end of this short board which minimizes downstream handling 
problems. 


As also stated above, the opposite is not possible because of the fixed anvil. 
The present invention replaces the fixed anvils 12 with anvils 12' that pivot about the chip 
head centers A, where the position of each anvil 12' is controlled by linear positioners 22. 
Additionally intermediate rolls 20 may incorporate at least one driven roll, so that rolls 20 will 
both firmly grip and drive the cant sides 14a, rolls 20 thereby providing an intermediate 
control between the third and fourth hold down rolls as seen in Figure 6. An additional or 
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intermediate hold down roll 27 may be employed downstream of the chipping heads 18 for 
example intermediately between the chipping heads and saws. Thus lateral cant migration is 
largely inhibited and shorter cants may now be processed without cant slippage. Also, the chip 
heads may now set in as well as out relative to the cant so that cants fed both butt and top first 
may gain the advantage of the manufacture of short boards found by the optimizer. 

In the curve sawing saw box embodiment of Figure 7, chipping heads 18, anvils 
12', active press rolls 20 and saws 16 mounted on saw arbors 16a are all mounted on a 
common support frame or saw box 30. The saw box slews and skews relative a base 32 by the 
selective actuation of actuators such as actuator 34 which collectively translate and rotate the 
saw box to achieve the optimized cutting solution while engaging the saws with a cant passing 
in direction B from the infeed conveyor 24 to the outfeed conveyor 36. 

In Figure 8 the chipping heads are mounted separately from the saws, saw 
arbors and saw box for movement of the chipping heads, for example laterally of the flow 
path, independently of the movement of the saws, for example by means of actuator 35. 

As will be apparent to those skilled in the art in the light of the foregoing 
disclosure, many alterations and modifications are possible in the practice of this invention 
without departing from the spirit or scope thereof. Accordingly, the scope of the invention is 
to be construed in accordance with the substance defined by the following claims. 


11 


